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ABSTRACT: 

PURPOSE: To obtain a lens barrel constituted so that the 
diameter of a cam 
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barrel is not enlarged and mechanical load is not increased 
by executing the 

stop control of a lens group for a focusing action extending 
over the whole 

area of a zooming part by a lens group movement control 
means. 

CONSTITUTION: Plural areas where the driving stop 
control of a lens is 

executed in order to execute the focusing action are provided 
in an area where 

a zooming action is executed. Then, the zooming action and 
the focusing action 

are executed by driving the front-group lens 5 and the 
rear-group lens 7 are 

driven by an identical mechanism. Since the plural focusing 
areas are provided 

in the zooming area, the focusing driving action and the 
zooming driving action 

can be executed by the identical mechanism. The lens barrel 
is provided with 

the lens group movement control means executing the stop 
control of the lens 

group moved by a lens group moving means. By the lens 
group movement control 

means, the stop control of the lens group for executing the 
focusing action is 

executed extending over the whole area of the zooming part. 
Therefore, even 

when the number of steps is increased, the diameter of the 
lens barrel is not 

enlarged. Besides, the mechanical load can be reduced by 
gently forming the 
inclination of a cam. 
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0 % 
0 mm 

0 mm 
0 % 
0 mm 
T . 
0 mm 
0 mm 
0 % 
0 mm 



M2 
0 mm 
0 % 

-0.0178ram 
0.0384mm 

-O.OlSmm 
0.172% 
-0.046mm 



T 
0. Iram 
0 % 



-O.OlSmm 
0.214% 
0 mm 
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1 3 






1 4 




0 no 


0 mm 


-0.013mm 




0% 


0 % 


0.155% 


PSflJA f b 


0 nin 


0 mm 


0 mm 










i^HAd 


0 HID 


0 mm 


0 mm 




0 % 


0 % 


0 % 


mmkA f b 


0 min 


0 mm 


0 mm 




W 


M2 


T 


fglAd 


0 aa 


0 mm 


-O.Ollmra 


1^.11 Ad 


0 m 


0 mm 


-O.Ollmra 




0 X 


0 % 


0.137% 


PSf^A f b 


0 ma 


0 mm 


0 mm 




(AFC=( 




b * m) 








W 


IVI2 


T 


A f b 


0.316iniii 


0. 574inm 


0.879mra 




-0.640% 


-0-967% 


-1.204% 


^COJ^: FCPSi 


t -O.lmm, f f f 


iSS -O.lram 






5E$iXl> (FCi 


mm. f fmm) 




i^HAd 


0 mm 


0 mm 


0 mm 




0 % 


0 I 


0 % 


HSmA f b 


0 ann 


0 mm 


0 mm 










fgiEAd 


-0.146in[n 


-0. 121nun 


-0.113mra 


^HAd 


-0.046Em 


-0.021mm 


-0.013mra 




0.296% 


0.204% 


0.155% 


mm&A f b 


0 mm 


0 mm 


0 mm 








i^HAd 


0. 1mm 


0. 1mm 


0. 1mm 




-0.640% 


-0.967% 


-1.204% 


pgrnA f b 


0 mm 


0 mm 


0 mm 




W 


M2 


T 


fgiEAd 


-0.1mm 


-0. Iram 


-0.1mm 


. i^HAd 


0 mm 


0 mm 


0 mm 




0 % 


0 % 


0 % 


iiSfiA f b 


0 mm 


0 mm 


0 mm 












Af f =0.1mm) 






w 


iV12 


T 


Af b 


O.lmm 


0.1mm 


0.879mra 




0% 


0% 


1.204% 



A f f =0.1m 



FCi 
f f 

iSHAd 
pg^A f b 
iSHAd -0.046mm 

mAmmm 0.296% 

ifflSf^A f b 0 mm 



3Bfi 
-0.138mm 
0.886% 
0 mm 



-0.1384mm 
0.1989mffl 

-0.138mm 
1.338% 
-0.357mm 



-0.021mm 
^ 0.204% 
0 mm 



-0.038mm 
0.462% 
0 ram 

-0.013mra 
0.155% 
0 ram 
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1 5 

m&^A f b 
if IE Ad 



1 6 



PSflfcA f b 

^if^±th^^\Zij:'yXLt'i m^, 4. 5. 6, 
8) . 

[0032] zixi^ii^M}^}mmz}::yhmmii7o 
7-\ymx'<^mmH)^±^ < . uyx^mmmzx 



0 QID 


0 mm 


0.1mm 


0 % 


0 % 


-1.204% 


0 mm 


0 mm 


0 ram 


W 


M2 


T 


-0.032mm 


-COlTmrn 


-0.1mm 


-0.032mm 


-0.017mm 


0 mm 


0.203% 


0.169% 


0 % 


0 mm 


0 mm 


0 ram 



20 



izh^mmm^zi i^iticnimi^^ mi . ■ 

3,4,7,8). 

[00 3 3] #«;^tffi^tFCpSS:ffdfc. f f 13 

mi,zit^mi. mmiA-^$<^^l^K v-ivrnx-uyx 

m'^^ttlh (m2, 5. 6. 7, 8) . 
[00 34] ULhSrSiti^Si:, rHI]{SFC|fflg*<W 

mmmi^m. * 

Ad = AFC-(AFCXG + Af f )/G 
= -Af f/G 
7^>'7*-;<7;^ ^<^mmk<7iW^ A d (i 

Ad = AFC-(AFCXG + Af f )/(G+ 1) 
= (AFC-Af f)/(G+l) 

7-^ >-7:r-*xpSc7):^*iFCpSJ: t)^<7)'>:5:v^>^$ JSffllSJi 

AFC/Af f >0^-& 
Af f/G 
(G+l)/G 
(G+l)/G 
(G+ 1)/G+1 
(2XG+ 1)/G 

G=2.16 (y-f K) 2.46 

AFC/Af f <0^^ 
-Af f/G 
-AffX(G+l) 
-Af f XG-Af f 
-A f f 
1/G 

-0.46 
-0.128 



10* [003 5] V^y7t-:f]Xl^^X-\i. F cmWWi 

St f imm<r)^^i'^h^m^ztm-^h, mm: 
\yyx±\i^m.mmr>m.x'\i. ?cwm.xmm^ 
x\^h. ^ix\mT<r>^x' t m^x'^ h . 

[0036] 

FCPS :Ad=Afb/G 

V^yy^-^X'^: Ad = Af b/{G+l) 

Ss5 -V^yyit-ilX^^L FCs: RCs=2 : KCfc 

*Sa6(c A f b tliuyXm±WWm:>,z^ h t>c73T-$)tL{f. 

V'iyy^-tjxm^<ni^ yxmmMm^ ^<^^^z 

$<^o, Fcm&(oxj^^<s.mixu^zbijmi. 
W'zm 7cOcfco(cAFc. Aff m'^izm^ti^'^ 
x't.mkcoFc. f firas^fcr^ax-Aiii^^tfo 

[00 37] •y-^yyt-:(jx^<7ii:-fy<Fcm 
[0038] F CiiSE«0iraS'^(7)iSII A d (i 



® 



> 
> 
> 
> 
> 



(AFC-A f f )/(G+ 1) 
(AFC-Af f )/Af f 
AFC/Af f-1 
AFC/A f f 
AFC/A f f • • ■ 



* ★G=7.79(t^ ) <^Wr^ 2.13 



G=2.16 (7-< H) Oii^ 
G=7.79(tW ) «0%g- 



(AFC-A f f )/(G+l) 
(AFC-A f f )XG 
AFCXG-Af f XG 
APCXG 
<-AFC/A f f • • • ® 

Ac7):fr*^FC|SSct')^lJiiSE^mll{i'>'5:V^ (flL. 
yyt-/}Xim FCs: RCs=2 : ICO*^) . 



ui±.<7)^®, 5t®*^'j«4-ri.is^V'f yyi>-~:fjxm&ii^ [0039] i-iicomm-x-Mj^^^mmA^^miz^j: h 
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[0040] (PCs: RCs^i)Jt^*«2 : l£7)«-^ 
1 ) Sit. ^l&BBtijV-C, ;<?A|i[(7)rt}'f-<7)'vU3'f H 
itS:^t^^(f. FCs : RCscoJt$Sr^;tSCt*^'rl^ 

[004 1] JiUL, X-AUyXcni^yhWmi/Zii. g 

Mzm^sm^'mLmm-t6ztx\ m^<nx-A 
immi -o T ^ 7t F c , f f mwfi^:i tmmii'^w^ 

[0042] tafe*«OFCIM^^(i, FCii^tCiOM 

^mmt^^j:imi<z-Ml>zi3 <Zt ti^X-^ ^ ^> F 

cmmttsm^tm t (^mzism^^^im^-tt 

[0043] ZcrtXdiZ^y-^ yy^-:^Xlr^i5\-^X^ 



(10) <$IS^6-3 1 383 1 

1 8 

;<?A^^T-#. FCggg^X^, f f IBg>(*c7)t,o^y 

10 a. eyMS§tci>Jt&m^Siiei^tFc, rc(?)^ 

[0 04 4] m\^Lm<:r)\yyx^mco^m')mziSt\iL 
L^(r>vyx'&.^^mm^z->\^xmm-^ . 
[004 5] t-rm:W^L'm)vyxmi'\.<r)WM^. ^ 
7^-i:ix-^mzim-f^. ±im&L-fi^\im^ 

uyXcnA^yti^f-KUm-rm^. fr57^-?>:^:/j 
^lir-Uyth^-^rcTiimX-J^ti^^Kmm-mf 

[0046] 
[*1 ] 













miz^ui> 


miz-M 













































[004 7] ji <S"/^ yy t-:^Xit^ FCs:R 
Cs= 2 : 1 

©X- A 1/ yX5: T L i 0 7 * X$iJ 

iifl^ff^i:. S&^70iiiinT'fi^KM0.6n(7)ti^l0iimiUl±«O 40 

[0048] ijLh*i%BflT-(i, mmmmzminLM.*^ 

[004 9] xf--yrx-Aiilllt-rst, yt~:^iy 

yimwrt?>mij'Mmm^i i a tc^r o . 
1 1 > -5 imsfixf - V rx- AMJHc7)*i^j) i 0 acs 50 



[0050] tti:^mmmmizm\'^tzji:^-xj^'c 
[005 1 ] uyXimiiiLr.zt^ ffi^i^to^ii'-^ 

[0 0 5 2] v^yy^-A^lj^iMiUL^uyx 
[00 53] yy^'-:^xffm^^mm-t^^^ 
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1 9 

1.^®]^ G = Af b/Ad = (f/f 1)2 
G 

Ad 
A f b 
f 1 
f 

f± 



20 



[00 54] ■^^mji^^mm^iE<7)ifi^iit^. 

[00 5 5] 2. fyh^Mbfi Afb=(FCs-RC 
s)XG + RCs 



10 



Af b 

FCs 
RCs 



FCuyXco^mSL 
RC\yyX(^^W)& 



[ 0 0 5 6 ] 3 . -^jm^m 

l/f=(l/fl) + (l/f2)- {H/(f 1 • f 
2)) 
H 
f 1 
f 2 



a Fc\yyx(+)^^<.^ht'^immmh§:<t;: 
h 

Rc\^yx{-)^:^<^t>L'^m.^sm.m<ti:h 

A. ^OaiLft (^(*c^'9ttit:^5^) 
x=[R-2-f-H- {(R-H)(R-H-4 • f ) ) 

1/2] /2 

x= f 2 /(R-2 • f ) 
X iJsOajL* 
f r^SEil 

R : •mmm 

H : ijS^H 

5. ^oaiLft (FCMoajL:&5t) 

FC(cJ:i,fiij±iS:-^tc-ri). BP*>FClcil>^{4Ji^0 

x = f 12/(R-2 • f 1) 

1/f x = (l/f l) + {l/f 2)- {{d + x)/(f 

1 • f 2)} 

= 1/f 0-f 12 / UR-2 
2)1 

= 1/f 0-f 1/ ((R-2 • f l)Xf 2) 



f l)x(f 1 • f 



x 

f 1 
R 
f 0 



soffit* 
?<zvyx<n^.mm. 



i x : ^OHiU^W^IjiiSi^ (oofirSfO) 

6. ^=tan-' {St^^:g$/2/ (li-^KM 

+«iOaiLfl)> X2 

[0057] X-AOi^. MO a}t«cO^^SgM3!^b 

[0058] 7. Hft-^OaiU 
^OaiLMO^ x=f2/(R-2 • f )J;0 



f 0 : ^ "9 tBt-Bii<7)«j±iSg?i ( <x>mX'<r) ) 
fx : ^ 0 aj L7tfliO:^Jgf8 ( cofiHt-iT) ) 
X : f xSr^fiNsOaJttl.* 
f 0 = f x + xj;0 

f x= [(R+2 • f 0)- {(R + 2 • f 0)2-4 • f 
0 • Rl '/2] /2 

8. x-Auyxcorn'omi'^cDmn 

l/fx = =l/fO-fl/{ (R-2 • f l)xf 
2} 

20 mn-^cr)^mmi7mx'o 

f x= [{ R+2 • f 0)- {(R+2 • f 0)2-4 • f 
0 • R} '/2] /2 

[00 59] f 1= 2A.5m 
f 2= -22.51™ 
V'f H^O^Sg|i36.03nuii 
rl^ B#<;):^Sgi|68. 53111111 

30 aiLSr^ToJ: 

V'f H0.9in£73;^^K^ 34.44niin 
tU 0.6in«O:i^g|^ 60.35niin 

y-f H0.9irB§ 34.59iDin 
rl^ 0.6m5^ 60.800111 

I., 

[ 0 0 6 0 ] !8 ^(*^ t) Ui 0 tii LB#«7)m,'ii8EII 
(^SESt+i^OffiLfi) 
40 V'f h'0.9inB# 37.60min 
rl^ 0.6inB# 78.67Dni 

!« FCs : RCs*>'2 : 1(07^ >'7=r-;<'X?-ffr)!t 



h'±AraPl=18.28iii 
Tl/ ±^6i^PS=11.03ni 

Tl/ i^.llSiJS7.79^ 
50 A f b = (FCs-RCs)XG + RCs 
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2 1 

FCs-RCs=RCs 
l/>'X(aiBII=G/(G+l) 

-7^ KT'<iFC^'5aiLfl«02.16/3.16 

T'(iFCiii)aiLl;iO7.79/8.79tcFCMl0aiL. 

l/fx = l/fO-fl/{(R-2-fl)xf2) 
O^i^ 2 <0i:b$(3^:^ t-tS i: . 
^-0.9m^O^„^^^ 34.93inni 
0.6m(7)^|^ffi^ 61.1911 

W±t J: 0 2 3*^ 1 iO-y -< y 7 :r J: T t ^ 0 ai t 
[006 1] 9 . miifg 

E(9 = E0X(S^/'S 0)X (COSe)< 

^ : AW^ 

E 0 : ^m±<7)«3S. 

so : k>'X5:iEffiJ;01.^c^sogS'9i^M[ 

[0 0 6 2] sftum 

[00 6 3] ^'5aiL?t<IttcJ:'?Hft;{)^J[i;<=5:Sfc. 

[0064] i^mmm ^wmm%mmmrm 

[ 0 0 6 5 ] H 1 (i^H^BJcOX- A 1^ yXilSllcT)^^^? 
02{4-eo«Bfiiia-Cab'), ^il±#^i-{4^ 

ia4(4x-Aia0T'j)i>. 

[00 6 6] Wtf] ^vis?-Wt-^mzmL%i\.tzm& 
IBt'J)0, l*lJg{c^X^y3-< Kl aSri^lSLTfeO. 
^;^^'J3^ H 1 ^(ry^:^mmz\i^m■ti>W^ii^ H 

(t^jntv^i,. 2(4?:?A®T-Jbi9, ^'m^^>x'^»;a^ 

HI afctS^t'l.^tX^'Jn^ K2at::yim2bS:- 
i*:WtmL> |*))g(C;<X^'j3^ K2 ct;>>i.?i2d 
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fifcJ^St. ±ft«2b(±;^A®2c7)f*JSffitcEStl> 

^!,A<fS#^S«3iT^jtt'fi * . 3 {4 F C ^Sfit^t'S) 
0, ^m.imWf{^)<nvcvyX5-kmf-th?c 

yx-msx'm&-mwmt. ^<r>^^v<7)^%(nm¥i 
«t{as£3?MUff5. mm^z\i^<r>iS3mm,t. fc 

iiStWfni.t)i7)t|5]t^>:>\ fl«:tSSS:ff^^c*^0 
10 FCIiS$•^T3!^^^<±>5:C\ FC^i)f^3<7)5'^J^^^{4^ 
X'vya-f H2ct^^-ri,3rX'vU3-< F3at^ 

■n.aa^y'f nzio/cj^^o^y-^ H«3b^s:i§{t. t*^ 

•f-&;y'f Hi/A'7Ml<7)fca607t3cS:$^tTV^|>. 
6(4RC^imT'*)'). rtig(CT-^fi£«i^gi*K-)«0 

tz»im'^ FS6 aSr^tt-g. i:^(3;*A?l2 d ti^-^f 

?^i£LTV^|,. 13{4;<r-f h'j/-r7Ml{clfA§ixl.>'^ 
7 12(4 v-^ 7 b>'<^-13£75feftil:!i')i^Jti')<7)E}g 

20 ±»I&-C2^«.. 21(4Ejl;y-^ t<T\ £^<:0?;gaiSP21 a 

mmf(^tit:m^2ici,zx:^^ mshRt/^-f m 

■ri:^^ Klilg«. 23iimM:^^ K21fc;</'f Vm^mi 
ttriifeU. *Af^2£-'jy2et;:Tfm-t.?.X^-^ Hll 
^M. 24{iiSa;^'f h-21^X^'f HEI^fiestcegJ^-t^il: 

h32t»4maW-& L D P 1 fl!7"o'<.733*^ffi 0 <;> 

30 LDP imy^v-! y^yy'-^mzX^tm^LDP 
1 . 35<i^ - icitfe L/C t-^ yX'h ^ , 

^-:^'31W|lItE(4IS 1 #*36. I^2a$37. ^3^*3 

jiif<44J4;^A|§i2tfO:^m2btffi^L.TV^«,. |g3 
ft$38t7) X Y 7 h- 39tc{4 L D P 2 fflr P'^^ 40*'TR 0 # 
(foil. LDP2ffl7* h-<>'^'^7-^'4UCj:l?fi^L 
DP2^^4-rS. 

[0 06 7] 52{4v^-y:J'. 53J4>-+ -y ^-igillffl^-^ 
40 ■C'$)0, FC}gill^t3(Cjf®$it-C(-^«.. 51(4FPC3S 

S:}^SaUcr'JyHa«?54t2r«i^LTV^^. FPCS 

Wy^zmLil^ K21tfOSEgn21ct;^A®2«OI*liSt(^ra 
^^jffigL. ;&A|i52<7)»ft'iffOigL. ;&^7fi:^ 
iC;&AfS)2c7)i'HgtM|l t<7)(iaSISrMji-ri). il^ 
P UC;{? Ail 2 t ^ 0 tii § fL;'-^ 1 1' COX? AMi 2 cot* 
^2ii.'^iJ^vWil<z■K\cm!t,flX%i'^. FP 

50 *«siic^ri;yh»«54ti?g?§fLi.. =5rfc, 51 
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[ 0 0 6 8 ] <ii;tc. X-AwyX^3tfOS:M!)^(cov> 

[0 0 6 9] ^-fiEl!)^-:?31*«-ri.t. jeofail 
:»7*^'¥-\'?iJ36 . 37 , 38 . 42l:afCIS5i-m43{Cgi. 
fl, Il51t$43(iljl;4r'f HaKcBXOfttt^jnt v^|>ffi 

#, ffii!l^-^31<7)[5ig:^[a]C^J;0, fiKm2\t%mi 

^ f}^ HEISISS. ±4b^->''24tcJ:0. it 

K21(i:£^c7)g§aigP21 a t H^IIl 1 ct);^ ^ 1 b J; 

Itii;^^ K2UCJ:'9. FC®»fif 3(i:;«r>f H»3 blcfo 

L/t;«f^ Hx-v7Ml*5FCSi!i»3S:«3iLtv^^<7) 
RC^|{|#6tFCiii&<*3t*tCllHK^ffl±$il 
TV^S. S!')T,-?>Affi2AilE]^j^i!jL/it#, iiM^m 
2a'v'Jn>f h'M^L•CV^SFCg^*«i3&l;;AAM2 
t ^ LT ^ I, R C jiil^ 6 {i3tllli:^(^tCH7jl^ 
mm<r>?}-'^0, FCgii#3{i;!:7Afii2(:0*'72 
fg^oit^T-^irri.. ^0Jt*<iXfAigi2<7)rtli^'J3 

^:Jt*C=5:S. ^rfc. ;&Aif2c7)^»jtcff')-C, W.51k 
$43 fc |gKftm44 C7)iii;^-^V ^fiSiTtft^lSjCcS-fb-r 

xyx hm't±>i^WHz^}r\f^mmi^-t^m2(r)mm 

tSi2c7)^-?g^|5Sjl:LTV^&. 

[0070] Rcvyxi ^w^-nKcmwme\t. 

i?'t^lSiH?}§;c^|5|t|gitl#K-C'|gtt-C'# I. J: d(3 
^35-?^0^A{EM$■iMS?UTV^^. fIL, 7;}— 

ii'^yym&. immmm-M. ;^A^2fccofflMSE 

( try hffi*>A>;^-C F Cl^-yXS 
itV^LT^^Jl/2^0J:t^^T••#I^J-rS) X-i^ffli^rfi tf 



24 



ffSrto. FCUyX5(r>m^ii. ^-^commziiiL 

xmznm^zJ^mi-h. Rcvyxihy^-:^i^y'/ 
mm. m.^M!mmi.m.^i.z. ^-^sii^ims^tcw 
Lxmmnzi^mhif. ^<r>m^\±^Mzi^m^j: 
fit. y:f-:^i^yym^bM}mm]mx.mit 

x^htzi^kz. RC]yyXi(r>fm'\t^^k.^^htmx 
^:<. RCVyXl\.zy'JT)V-Hm<^-y]i1S[Uz<\,\m 

10 <n>mmmmx.mm(r)m^\±m-x'\i^j:\.\ uyx<r> 
^m^mmzTi-hb. mmi-'o^&wm.zy^-ii-y 

y:/-tlb^ii-FCl^yX5bRC\yyX7 t iMtl^j: 

m^immi^b^l,tFCuyX5bRC\yyX7b 
litSiS. L^r*J t y b <i>«fL i t tc^ I- . 
[007 1 ] RC&mizm^Lfz^'-t V'^^yhn 

liFc^mm^rmmL. ^o5tJ§t->^+7h>'N'^43^ 
Emmi,zEm±i^mmzxmtx\^ifzhb. rcs 

-lirTv^l,. 7>A«2d£03i:*.:ftJif»SS^$ri«46S;t 

30 ffl^^•CV^•C. RCjil6«t6&;{?A^2(Cffl^aCft#tc 
tS, ;*Aji2c7)BiI:^3!)^f,a^^^2=tf, >lc7)RC^ifRs6 
a. FC^ISflts (i^-^7:J'52^Sr^tf) Ki^-v 
7MKC:TiiSLTV^I,;^ca6. FC • RCSKl1^--y 

mweii. Fcmm'3miz^\^^-t'^tix\^^bm^ 
±xcof^mmm^\ 

[007 2] mi^l,iZ(DFC ■ RCfiK^JL-.y h?:^ 

ti:f]2.m:3.-'vvcr)wmx\ ^%mm]^<r)vyx^ 

FPC. uyX*-'N'-^(i;ffl;^ia^ixTV^I,^S7!)<^V^ 

xtmrntir-mzx ifcu yxoi-mam^x-h h 

^-f F21*<ffi;^ii*ii. il3t;if-^ K2lcOfeftil:*^llie^ 
50 (tO;*^ H@]5g«22*-'2liffl;^3i^ni.. rfl^03 
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(A) Stalls (B) izx*)mmt^. ms (A) tcfc 
tak. ±jf^^-=J2Ai^'bmvc-nmzmm^^. 03 
^m^^x'h hcox\ F c mmt^ 3 (7)tiji»j8*5ig 

[0 0 7 3] ;^i.®2(iEiI;y'f H21tm^ri6jtc|5lg)j 
(fCJ)S. (i!ot, ;<7i»fSi2*«7KI**|6]tw^i&tTi>lE 

izhh±mm2 himmmx 'om^(o^^<omm^h 
cr)mi^,'t^mz■rti}\ mmmmrnHzj^ifi 

mz^umii. m^t^tllifi. ;*AfSI±-C'*$*<3t 

tmtiifmzJS:\' ^ t . zmmmt^^mizwxx < h 

hi'i'mmx'. mmi:mk^^thfzibiz. 
m^mi. \:yhmizm^x-^, ttzmim 

th. mz. zcomM^:mmizjrfm-ri}i^eint:iz 

mp^X'^j:<. ryX^-,9-WimtLX{>. 
±m\tLXLto. 

[0074] UUi<7) i d (w, «cii(tl.^tt#«:^ 

iiimi*vh$<T'^i.. tfz. ^M.mimmmizm 

ti. ^<^vrm^^zbizx<o. mmsmmm 
m<^^-^ }£(r>m.m.x-mstx't h . 
[0075] wmmm^zm^^hfi^mt. mA izfa-t 
Xoi,z. mib't-mco^^iyifh^y^yr^Miz 

ct 0^ait§3i^W=5r/NVl/X LD P 1 . ^^nt^xryms 
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v^;?.'f •y-?-c^ai-fl)SPOSc;D3o{cJ:OSiIffli-ri>. 

fy h^tliast tJoJtl) F c u-yxcT) fy 

(45i-fii) LTV^l,. ^^ifijgsg&tjt: 
m^m.-t^ L D P 2 J: o -CM^SgSI^ «af 1) 

IX. mmm^j:^^^;(l-XMzX'OLDP 2^^^ 
itfzM\ /l^f^t', ^fifS!l!(C^Til.^Ci^T'$)l>. 
10 [0 076] SV^#il)i'7'f Hoo, 5K/Hoo, S h' 
/l'2oo, 5H;l/3oo, T^oocolS^fiigoFCPyXiT) 
Cilli. ^ISPra-C3bO. ^-:i'cO[aIfelt|3I-c7)4X'J> 

xff 0 mm^tif^Mj^mmzm tiz^x?>fz!^. 
[0077] imj^Mm\mzm^^h l d p 2{i. 7 

ttSfflLTfeO, tfzZ(^\^\iP2(r>^^^m^^iJ^ 

I.. ftft:WWim3S$38<7)i^^7h39tSiEASnT 
V^|.LDP2fflrn^740$rIl]e*-|6](c;?.'J vTS-ttS 
::t(c<toT, LDP2<7)l64{4K5:^^HL-rv^'l.. ^ 

<nmm^z^-thru^v<r>m.^'m.'thk.x:<m 
30 (7)Xnj:EEP-ROMtie'it§fii>. tyhirastiL 

[0078]^^CLDP2 <iM.*gg?i^mc7)<?il:Mffll 

(rmmm^<T) y o ^-m^t ix i^mix^^i, 

L D P 2 <7)H i COUKfUCDmi^ZVOl-XX'h^fjK Z 

ini^-i?mmx-mii^±^^hi^t. mnm 
xMm L^±$iti>^'^<7)w±m'm^j:^v\^xms. t 

40 ip*>. 

L D P 2 ^ Vl^Xlii=ZO(M-\)PW±^^<^VX +ZO0M-DOWNf?il: 

z (Dtmz j: 0 mmi ^m\^t^ (>if±ixt. 'js^-tl 

DP2mimX'W±bX\>^h. Wiz, iienly^ti^h 
f?jtLTt. \t\mtWzW^-thi.')\,zLX\^^, 
[0079] X-K%m:^^ 9?ha5cr)^^' y^X-^^ 
f^it^t. Zcr>X-AW±Umz3^lt-'i:'>Mi. Z 
(OLDP 2(r>±h±J}^'0^mMtX^'^l (X-A^^y 
mi±ibT'0) , nr>XX-M.7ii^yiiLDP2<^±h 
50 ±.i)^^cr>^itcomzLf3^mSL^j:\>^coX\ X-h.if.9y 
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[0080] mBmiib'<Dm.^.mmzh'>xh . mma 

LDP 2i3^H i<7)im.X'W±LXU6Zb-fmWChh 

mir^mtiLmx'^m^^ ( s po s«ft-^) wtt 

[0081] LDP2commi:mm-r^bTti<r>J;:dl,z 
[0082] (Dm*JgSISlRi^OGa«il (^JMfia*^ 

sc§^ii.j;9t;=5:o. ^<r>m-^m.xm^-fht.m 

[0083] *^l6Bfli7)^-#r. ^^^^SOlBiigS 
JSf^fOA'-y ^ 7 -y xjL t , J-l-gPcTjjS^tc i ^'^Ji? 

[0084] mim^mmMma s p o S(7)a*>±*>' 

O^^^^co, B#^atJ;-?T:iTt>iiTv^§, spositfi 

Lowco*i-^{i. ^^-5'2r]3»K$-ttSPOSj&iLo 

t =5: T V ^ ^ . ^ (7)F;r^ Sijfjp-T § t WIf S- f M 
LtztK ^—!f(7ymE.-thJVVX (LDP 1 ) -eiJ; 

[0 0 85] *^^«0;><-<ySw-ONB#{i. SPOS 
t^lWX'hh^h-^mULtiJLX'. LDP2«Oi:±0S: 

mm tLx\.^h. mzm'^mm s p o s l o wc 

[0 0 86] *ISI&HBi:'^i6L-CV^S;&AfgS2{w 
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[0087] XT-yTX-AcT)*!^, 

ffl$ixl.gp^)-(i7;r-;&xffl^c7);^-CibSfv;i^. trvh 

mmx'h^. Rcmmw6i>i/}i.bw^-^Lxmwm 

10 tfi. RcmmW6lii¥m^m^<r>fMzii^i'iih^U 

mmx-h*). m^Mzmi/ij^^t^, z<r>mmij 
[^ff)m/i^h^^. w<'^t^Mzmmi)<hi>b. m 
mz X o ^m^mz r c mwm e iimm-ti ^ 1 1 
tryh)®jKc^#-r§. Rc^ij#6<7)igiK:^(B]o 

hi, Rc'mnecr>m&^^a',z\i. m^. ^aix- 
<r>mwm^hhi}K :ico\m^<r)n. mmn^<r)mw& 

mx'uyx&m<7^mmi±tyk\'\ oio»*iwc 
^co^mizx'o^Wjmzuyxtfi^ifrhf^ih. 
baxh7-yri:^\^mzt. mz:^A^mfS^^tt^rz 

i6t(4*¥>{?A«<^l,^. RC}gi61^i6<4RCX?Aty8 
fcJ:0;i?A?82di:fS^LTl^l)7;>«. Zcob^cTiifmii. 

m^^b. m^m^zmmmmi}^^±ti. zm 
mmifci^izii. :^Am<7)%mnmm'^tzb 

30 b. mH^mi^tZbtz^K •ec^^>:*^)(ct*T;*A*J^ 
\\ :^Am2iir=^Xi--vP<7)-wmShX'hli}K B 
tt^^tt<0;§V^«0t?|<¥;!7At:'#>l.. ;<?A*WT-*)I. 
fzisbFCs: RCs*<2 : lOl^tt (PCs: FCl^yX 
RCs : RCbyXiO^iiM) . 0 20 

K'J-Hitfii : ico:^*^$W^/::!»^fc, i^-v-y^ 
■^FPC^JRS^-ri.ift'vU^^ KtfOU-H*^ISI-c7) 

40 Af§J2<7)^l6Jt«4, ^;!?-XA±2 : 1 A^||5-&*<J:V\ 

W.Z. ^u^<nyit-:^x'^mm.. \:yvm&mi. v 

^ FB^iOP-yXtttgSt*^. mmX'^lFCs: RCscT) 

itmry-^yy*-:^xiyXTJ>~±x'i,. 2 immtfi 

[0088] imW.m^Zi5\,^X , '^U 3 ^ K t J; F C 

uyx5b:^Mzj:hRcvyxi <mwmmim 3 tc 

^$^trv^^. 7:5-— X?xMJi<7)ooM).8in(0.6iii)<7)EJi 
{4Huac07K¥;&AT-^ii$ix§«T\ RCl^yX7{iF 
50 C^yX5J:'91SV^»i!)J:t*•C^$^^TV^&, ^7t, M 
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.^mmimnto. sm-oocoE^r*) s *^ f c u y x 5 

hhcox\ x-j^vyXoiW^i.'f) , RCVyX7(iF 
Cl/yX5<t'3ffii'^^i!)it$T-S$ixTV>S. =5:fc. ^ 

[00 89] l-Ui«gi(;J; 0. 7 *-7>^S^O;»>A 
[0090] Zcr)^M,i}h}iW-X\ t^-o^V-i ^7 *-;*X 

thh<7><o-^mmx'hhtz)f^. ii]«K, ^mth^ua 

3 *>A.SESIMbL'5r>r^n»rt7K¥^ A5:ISS-rs 1 7 

L^fV^mtTkT;^ ASr^Stl. t |iri7 :f-;<?Xt ^ 
-i., 

[009 1] ^/C, FC. RCc0^aiLJ:b*{±. 

•9, -eoiStFC^HiMSr-^'^j-rj'ca^lc, RC^yXcT) 

f^^cOfzibRCU yX<7)^ii»Srii^1-<I t i> ait'S^ 
0, *^7^>-XTA±ift L\^h<D^Mm-tHiB: 

[ 0 0 9 2 ] h-y hffli^HPSo^: a ^^mht ^i] 

Rcu yx<7)^m-)jmi.'it-f L t> F c yxfc |pI:^i6]T' 
i>'£>S(S^v ^. s R c yx<o^i)A<i F c u yx 

[0093] *P.^BB(::fcv^-c. Tietf0^ie^j*>'#;i/i> 

Tli, 7^ (W) *-<^Ml tT'^i!rtl.gi5:«-<7)fflf^*5 
ftt#'?<. /;Aii^iLr>x\^h. ztili. Fcuyxco 
^i&«i»^i^5B(^-rs t , RCi^yXcoiiiffjiy^ h'il 

CUyX<^^mMi^W\t^i:'7^ b'*>^>M l ^ Tc?) 

m^Mm^zmmimf^t. z(D^':)\^mimib^ 

Zti^X'^l. ji^X-AVyXt'(i. a^$eo»vi 
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^ 7 ^ x:^^ia?[-o 7 ^ 7.-n^x'\m^se!m 
\<zm^^\.mfWj:hfz^. m\^%^mmmmz^- 

^M^M&mzik±lxyt-:^i^y^mmii>-:> 
x~L.uyxmmx'i,i. miJk<oAM.Si(Dm-^. vyx 
wmi.m^x-mmm.mzmm^xmj^mwm- 
ht. mmcom\'^:<:^=^xj^ff)mi^t. a^^-oxy- 

10 <7)m^UyXi:mX'^6. 

[0 09 4] &.±2mX-Mzh\-^xmmLX^fzi}K 
3l¥iaJiiO^PX-ixt:fcuTt, ^fST-fflviSuyX 
af«[*l2-:)13Lhc7)l'yXS¥S:7^-;*xy^^, XtXty 

jtjxbim. ■iyi—yt-:^xt{mmt^^z.^tih 

tiK ^-(Dvyxm^mt^t^^t. ^titnn\zm 

^uyXb mfj^-m-^^it^fz^lz . 

1. 2oc?)ffijit*f^^'9. hklt<r)yt-Axuy 

20 xmmms.tfi^iti-^zt 

2. m.^M^i<z\^yhmmi:'{i^\ i^ymmmzu 

3. hbiitcr>yif~Axvyxi^(DS^-m*)liiLb 
[0095] 

(%B^o^^] lii±. :^mmizxixii. yis-tii/y 
/B# F c u y xmm- R c y X Sr^il $ -ti- 1, i 1 1\ 
30 yi:-tjx'mm%mi'}CbW^si&m.WA<r)\^yYm. 

^m^<m^<mm^'<^t . e y mbs^ ^^XAcofs 

S^mT;tS. tfz. m>L^<r)Vyxm.<rsmmi 
Ihfzih. Sttfigs x:i-nxV<r)VyXifm, 

T-#. ifv^h•y^^^tg, h-yMssto-^a'fi:, i^yxtt 

[EIScTJS^^rUJHJ] 

[01 ] *il^03«OX-i.uyX^HcO:JH»M^IHT'l) 

I.. 

40 m2\x-Kvyxmmmmmxibh. 

[03] iI^1Rc7)a^3i:-cijiBB0-C'S) I. . 
[04] XTvrx-Kmmxhh. 

1 ESP 

2 ;^A|^ 

3 FC^irt^ 

4 VC\yyXm¥ 

5 FCl^yX 

6 RC^im 
50 7 RCl^yX 
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8 RC^M.i:y 

11 j^-fHi^-v^b 

21 mm/f^ K 

31 mmm=^-^ 

33 



(17) 



^M^6-3 1383 1 
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34 LDP lffl7jr h'f y^^r^' 

40 LDP2fflrQ'<.7 

41 LDP2ffl7*h'fy:?7r:5' 

43 m5^M 

44 IBStlfia 



[01] 
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(18) 



13831 



[04] 




(51) Int. CI. 5 iwe# iffHmmm^ ft mm^m 

GO 3B 5/00 A 7513-2K 
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